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GOLF CLUB HEAD WITH INSERT 


Field Of The Invention 

5 The present invention generally relates to golf clubs. More particularly, the 

invention concerns a golf club head that includes an inset. 

Background Of The Invention 

Golf is a sport that is enjoyed throughout the world. Golfers use a variety of golf 
10 clubs to hit a ball into a hole or pin. Depending upon the individual course or hole, the 
golfer may be required to hit the ball several hundred yards. The golfer will first use a 
wood-type golf club, then a iron club, and finally a putter once he or she is on the green. 

Slight mistakes on the part of the golfer can result in the ball being hit out of play, 
or simply not in the desired direction. Golf balls are small, hard balls, designed to 
15 maximize travel distance. The drawback to hard golf balls is that they impart very little 
"feel" to the golfer when he strikes the ball with the golf club. The "feer that a golfer 
senses when he strikes the ball imparts information that, in part, enables the golfer to 
improve his or her golfing skill Golf club "feel" is a combination of several factors, 
some of which are the vibration that travels up the golf club shaft from the golf club head 
20 and the sound that is made when the golf club hits the golf ball. The "feel" transmits 
important information to the golfer including whether the golf ball was struck with the 
correct area of the golf club head. 

When a golf ball is struck with the wrong part of the golf club head, the golf ball 
generally does not travel in the direction desired. Preferably, the ball-striking face of the 
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golf club will have a large "sweet spot," which will direct the ball in the desired direction. 
To achieve this golf club head characteristic, golf clubs have been constructed with high 
polar moments of inertia. 

The polar moment of inertia of an object is a measure of how easily the object 
5 rotates about an axis of rotation. Objects with a large polar moment of inertia will be 
harder to rotate than objects with a small polar moment of inertia. The force of a golf 
ball striking a golf club head will create a torque about the golf club shaft. A golf club 
head constructed with a large polar moment of inertia will resist the torque force more 
than a golf club head having a small polar moment of inertia. The resistance to the torque 

10 force results in the golf ball going in the desired direction even when the golf ball is 
struck outside the "sweet spot." 

A high polar moment of inertia is achieved by adjusting the weight distribution 
across the club head. Various weighting techniques have been employed to increase the 
polar moment of inertia, thereby increasing the "sweet spot." Such techniques often 

15 involve either perimeter weighting in which the weight is distributed to the perimeter 
areas of the club away from the center of the club head, or heel-toe weighting in which 
materials having different densities are used in the heel, toe and center portions of the 
club head in order to distribute more weight in the heel and toe of the golf club. 
However, golf clubs that have a high polar moment of inertia generally have little or no 

20 "feel." 

Therefore, there exists a need for a golf club head that combines a high polar 
moment of inertia with an optimum "feel" that imparts information and confidence to a 
golfer. 
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Summary Of The Invention 

In order to overcome the deficiencies with known, conventional golf club heads, a 
golf club head with an insert is provided. Briefly, one embodiment of the invention 
provides a golf club head that includes a toe, a heel and a center section joining the toe to 
the heel, with the center section including a cavity structured to receive an insert. 
Another embodiment of the present invention comprises a golf club head that comprises a 
toe, a heel and a center section joining the toe to the heel, with the center section 
including a cavity structured to receive an insert. A face insert is also coupled to the 
strike face of the golf club head. 

A golf club head constructed according to the invention is inexpensive to 
manufacture, and provides a high polar moment of inertia while also transmitting a 
superior "feel" to the golfer. 

Brief Description Of The Drawings 

FIG. 1 is perspective view of one embodiment of the invention illustrating an 
insert positioned in the golf club head; 

FIG. 2 is a perspective view of the embodiment illustrated in FIG. 1, with the 
insert positioned adjacent to the golf club head; 

FIG. 3 is a front elevation view of the striking face of the embodiment illustrated 
in FIG. 1; 

FIG. 4 is a heel-end elevation view of the embodiment illustrated in FIG. 1; 
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FIG. 5 is a perspective view of another embodiment of the present invention that 
includes a cavity for placement of a hosel; 

FIG. 6 is a perspective view of the embodiment illustrated in FIG. 5, showing the 
insert adjacent to the golf club head; 

FIG. 7 is yet another embodiment of the present invention, showing a hosel 
mounted in the heel-end of the golf club; and 

FIG. 8 is a front elevation view of the embodiment illustrated in FIG. 7 showing 
the striking face of the golf club head. 

It will be recognized that some or all of the Figures are schematic representations 
for purposes of illustration and do not necessarily depict the actual relative sizes or 
locations of the elements shown. 

Detailed Description Of The Invention 

In the following paragraphs, the present invention will be described in detail by 
way of example with reference to the attached drawings. Throughout this description, the 
preferred embodiment and examples shown should be considered as exemplars, rather 
than as limitations on the present invention. As used herein, "the present invention" 
refers to any one of the embodiments or equivalents of the invention described herein. 

The golf club head constructed according to the present invention has a high polar 
moment of inertia and also transmits a superior "feel" to the golfer. Unlike conventional 
high polar moment of inertia golf club heads, the golf club head of the present invention 
is constructed of a single piece of material which decreases manufacturing costs. A high- 
polar moment of inertia is achieved by constructing a center section of the club head with 
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thin-walled sections. The thin-walled sections join the toe and heel sections that are 
substantially solid and contain a majority of the mass of the club head. The "feel" of the 
club head can be adjusted by positioning inserts of different characteristics into a cavity 
located in the center section. In one embodiment, a structural insert is placed in the 
cavity, increasing the stiffiiess of the golf club head, thereby affecting the "feel" of the 
golf club. Another embodiment places a vibration damper in the cavity with the insert, 
which again affects the "feel" of the golf club. 

Referring to FIGS. 1-2, the golf club head 10 has a toe section 30, a heel section 
35 and a center section 20. The center section 20 joins the toe section 30 to the heel 
section 35. As shown in FIG. 2, the center section 20 is somewhat pocket-shaped and 
includes a rear face 45, a rear floor 50, a toe wall 32, a heel wall 37 and a roof section 39. 
The center section 20 is constructed so that the toe 30 and heel 35 comprise at least 80% 
of a weight of the golf club head 10. In a preferred embodiment, the toe 30 and heel 35 
comprise about 90% of the weight of the golf club head 10. 

The thickness of the rear face 45, rear floor 50, toe wall 32, heel wall 37 and roof 
section 39 have a thickness that can range between 0.020 inch and 0.20 inch. Because 
the center section 20 is constructed of thin walls, the majority of the mass of the golf club 
head 10 is located in the toe section 30 and heel section 35. One feature of the present 
invention is that the golf club head 10 is constructed of a single piece of material which 
decreases manufacturing costs. Preferably, the golf club head 10 is manufactured by a 
casting or molding method. 

A cast golf club head constructed according to the present invention may include 
a hosel 40, illustrated in FIGS. 1-4 and 7-8. The hosel 40 provides a mounting point for 
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the golf club shaft (not shown). The hosel 40 shown in FIGS. 1-4 projects from the 
center section 20. FIGS. 7-8 illustrate an alternative embodiment golf club head 80 that 
includes hosel 40 projecting from the heel section 35. Different golfers have different 
preferences for the hosel 40 location. Yet another embodiment golf club head 90, 
illustrated in FIGS. 5-6, does not include a hosel 40. In this embodiment, the golf club 
shaft is mounted directly into aperture 65 in the golf club head 90, and in the insert 25. 

With the exception of inclusion of the hosel 40, and the different hosel 40 
locations described above, the features and characteristics described with reference to 
golf club head 10 may be attributed to both golf club head 80 and 90. 

The golf club head 10 is comprised of a metallic material including at least one 
metal, and preferably each comprise a metallic material including at least two metals. 
The metallic materials should each have a final alloy density of at least 7 grams per cubic 
centimeter. In a more preferred version of the invention, the metallic materials each have 
a final alloy density of 7 to 13 grams per cubic centimeter. In a still more preferred 
version of the invention, the metallic materials each have a final alloy density of 9 to 11 
grams per cubic centimeter. In a most preferred version of the invention, the metallic 
materials each have a final alloy density of approximately 10 grams per cubic centimeter. 

The golf club head 10 may also comprise a metallic material wherein a first metal 
is dispersed in a second metal. The dispersion of the first metal in the second metal is 
advantageously achieved by powder metallurgy techniques wherein a powder of the first 
metal is blended with a powder of a second metal and the resulting powder metal blend is 
compacted and sintered at temperatures below the melting point of both metals. The first 
metal should have a higher density than the second metal. The addition of a high density 
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first metal to a lower density second metal allows the final alloy density of the metallic 
material of the golf club head to be increased in precision increments. In specific 
embodiments of the invention, the first metal has a density of at least 10 grams per cubic 
centimeter, and the second metal is selected from the group consisting of iron based 
alloys, nickel based alloys, and copper based alloys. Specific examples of a suitable first 
metal include tungsten, tantalum, niobium, and molybdenum. In one embodiment of the 
invention, the metallic material has a final alloy density of at least 10 grams per cubic 
centimeter and the metallic material has a final alloy density at least 8 times greater than 
the density of the non-metallic material. 

The non-metallic materials used in forming the golf club head 10 produce a final 
product wherein the non-metallic material has a substantially homogeneous composition. 

One feature of the present invention is that the center section 20 contains an insert 
25 that increases the stiffiiess of the golf club head 10. Illustrated in FIGS. 2 and 6, the 
thin walls of the center section, including the rear face 45, rear floor 50, toe wall 32, heel 
wall 37, and roof section 39 are reinforced by the insert 25. The present invention 
displaces the center weight to the toe section 30 and heel section 35 and replaces the 
center weight with a low-density insert 25. In addition to increasing the rigidity of the 
golf club head, the insert 25 also enhances the "feel" of the golf club head 10. 

Every golf club has its own individual "feel." Golf club "feel" is what a golfer 
senses when he strikes a golf ball with a golf club. "Feel" is a combination of several 
factors including the vibration that travels up the handle of the golf club to the golfer's 
hands and noise from the club when it contacts the golf ball. A well-tuned golf club 
imparts a "feel" to the golfer that inspires confidence and allows a golfer to modulate his 
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swing based on the "feel" that he receives from the club. One feature is that a golf club 
head 10 constructed according to the present invention imparts an optimum "feel" to the 
golfer while also having a high polar moment of inertia. 

As discussed above, the high polar moment of inertia is achieved by positioning a 
majority of the mass of the golf club head 10 at the toe section 30 and heel section 35. 
The walls comprising the center section 20 are very thin, including the rear face 45, 
illustrated in FIGS. 2 and 6. As shown in FIGS. 3 and 4, opposite the rear face 45 is the 
front face or striking face 15. In use, a golf ball strikes the front face 15. Preferably, the 
golf ball strikes the center section 20 of the front face 15. As discussed above, the 
thickness of the rear face 45, and thus the thickness of the front face 15 in the center 
section 20 can range between about 0.020 and 0.20 inch. When a golf ball strikes the 
thin-walled center section 20 a bell-like sound is transmitted to the golfer. One feature of 
the present invention is that the bell-like sound generated by the thin-walled center 
section 20 can be tuned to create an optimum "feel". This is not possible with other types 
of golf club heads that do not have a thin-walled center section. A variety of components 
and devices can be placed in the pocket formed by the thin-walled center section 20 to 
tune the "feel" of the golf club as desired. 

One embodiment of the golf club head 10 constructed according to the present 
invention may be tuned to have a "feel" that is suitable for a golfer just learning how to 
play golf. A club for a beginner is tuned to have a softer, more forgiving "feel." Another 
embodiment of the golf club head 10 constructed according to the present invention may 
be tuned to impart a "feel" that suits a more experienced golfer. The experienced golfer's 
club is tuned to have a stiffer "feel." 
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One method of tuning the golf club heads is to position an insert 25 into the center 
section 20. Illustrated in FIGS. 1-2, 5-6 and 7, the insert 25 performs a variety of 
functions. One type of insert 25, increases the structural strength of the golf club heads, 
thereby changing the natural frequency of the golf club head 10 and thereby changing the 
sound generated when a golf ball is struck by the face 15. This is because the frequency 
that a struck object vibrates with is known as thejiatural frequency of the object. The 
natural frequency will change with a change in the stiffness of an object. 

In one embodiment, the insert 25 reduces the bell-like sound generated by the 
thin-walled center section 20. Changing the stiffness of the golf club head 10 also 
changes the "feel" of the golf club 10 by changing the sound generated when the golf 
club 10 strikes a golf ball and the vibration that is transmitted to the golfer's hands. 
Preferably the insert 25 is constructed of a polycarbonate such as LEXAN, but other 
materials such graphite epoxy, aluminum, or other suitable materials can be employed 
(LEXAN is a registered trademark of General Electric Co., of Schenectady, NY). An 
alternative embodiment insert 25 may be constructed using powder metalurgy methods, 
such as a silicone carbide reinforced metal matrix composite. 

In a preferred embodiment the insert 25 is substantially transparent so that the 
rear face 45, rear floor 50, toe wall 32, heel wall 37 and roof section 39 can be viewed 
through the insert 25. Preferably the insert weighs about 12 grams but can range between 
5 and 30 grams. 

In a preferred embodiment golf club head 10, illustrated in FIGS. 1-2, floor sight 
lines 55 are located on the rear floor 50 of the center section 20. The sight lines are used 
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by a golfer to position the golf club head 10 relative to a golf ball. A substantially 
transparent insert 25 is positioned as shown in FIG. 1 in the center section 20 so that the 
sight lines are visible through the insert 25. Another sight line is located on the roof 
section 39 of the golf club head 10. As used herein, transparent or substantially 
transparent refers to a material characteristic that allows the passage of a sufficient 
amount of light to allow a person to look through the material and observe an object or 
structural feature. 

Referring to FIG. 2, a dampener 60 may be placed on the rear face 45 of the golf 
club 10. The dampener 60 provides vibration dampening which changes both the sound 
generated when the golf club 10 strikes a golf ball and the vibration transmitted up the 
golf club shaft to the player's hands. The dampener 60 provides yet another way to 
construct a golf club head 10 to change the "feel" perceived by a golfer when striking a 
golf ball. 

In one embodiment the dampener 60 can be deposited onto the golf club head 10 
as a fluid and allowed to cure. A preferred embodiment dampener 60 comprises an 
adhesive strip of material that is attached to the rear face 45 of the golf club head 10. The 
insert 25 is then attached to the dampener 60. This preferred embodiment employs a 
viscoelastic dampening polymer manufactured by 3M (3M is a registered trademark of 
Minnesota Mining & Manufacturing Co. of St. Paul, Minnesota). Another dampener 60 
that may be employed is an acrylic polymer, but it will be appreciated that other types of 
dampeners may be employed. Preferably the dampener 60 has a thickness than can range 
between 0.002 and 0.020 inch. 
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Referring to FIGS. 3 and 8, a face insert 17 may be placed on the front face 15 of 
the golf club 10. The face insert 17 is located in the area of the golf club head 10 that is 
designed to strike the golf ball. The face insert 17 affects the "feel" transmitted to the 
golfer when a golf ball is struck. This is because the face insert 17 is softer than the 
metal golf club head 10, and provides a softer impact with the golf ball, improving the 
"feel." 

Conventional face inserts are constructed of thermoset polyurethanes. Thermoset 
polyurethanes are generally manufactured by mixing a polyurethane and a curing agent. 
The mixture is cast into a sheet-like shape, and then individual parts are stamped out of 
the sheet. The curing agents are volatile and demand careful handling procedures, and 
the manufacturing process requires several steps. In addition, thermoset polyurethanes 
have a relatively high rebound. 

A face insert 17 constructed according to the present invention is constructed of a 
thermoplastic polyurethane. Thermoplastic polyurethanes do not require curing agents 
and need only be heated and injected into a manufacturing mold. An alternative 
embodiment face insert 17 may be constructed of a blend of polyurethane and silicone. 
Preferably, the face insert 17 has a Bayshore rebound between 30 and 60. A preferred 
embodiment face insert 17 has a Bayshore rebound of about 45. The Bayshore rebound 
number of a measure of the resilience of a material. The determination of rebound 
resilience is accomplished by dropping a plunger of a specific mass and geometry from a 
predetermined height onto the surface of a test specimen and measuring the distance that 
the plunger rebounds after contact. A ratio of the rebound distance to the distance 
traveled by the mass prior to contacting the test specimen is then calculated. This ratio is 
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referred to as the Bayshore rebound number. Therefore, a lower Bayshore rebound 
number reflects a material resilience that is less springy, or bouncy. A face insert 17 
having a lower Bayshore rebound number may be used in a golf club head 10 for a 
professional golfer who plays on a "fast green" where a golf ball can travel effortlessly 

5 after only a small impact. 

Referring to FIGS. 3 and 8, the insert 17 may comprise about 45 to 75% of the 
total area of the front face 15. In a preferred embodiment, the insert 17 comprises about 
50% of the front face 15. 

One embodiment of the present invention golf club head 10 is protected by a 

10 coating. The coating is preferably applied using a physical vapor deposition source such 
as a cathodic arc source, and a surrounding atmosphere of a nonmetal. Other techniques 
such as magnetron sputtering may also be used. The coating comprises at least one layer 
of a coating material such as vanadium, chromium, zirconium, titanium, niobium, 
molybdenum, hafnium, tantalum, and tungsten, and a nonmetal such as nitrogen and 

15 carbon. A preferred embodiment golf club head 10 is coated with a titanium carbo- 
nitride material, but other materials such as chromium carbo-nitride maybe employed. 

The characteristics and features of golf club heads 10, 80 and 90, described above, 
may be incorporated into wood-type, iron-type or putter-type golf club heads. 

Thus, it is seen that a golf club head including an insert is provided. One skilled 

20 in the art will appreciate that the present invention can be practiced by other than the 
preferred embodiments, which are presented in this description for purposes of 
illustration and not of limitation, and the present invention is limited only by the claims 
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that follow. It is noted that various equivalents for the particular embodiments discussed 
in this description may practice the invention as well. 
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